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INDUSTRIAL ROBOT 



(57) A joint of an industrial robot that includes attach- 
ing part (23) having positioning member (22) embedded 
in one or both of two relatively rotating members, and 
guide (24) through which positioning member (22) pro- 
jectably slides. Meanwhile, the side of the positioning 



member is provided thereon with a reservoir groove for 
a lubricant and a projection position markerfor indicating 
a given projection length. This makeup provides an in- 
expensive, highly accurate, and extremely trouble-sav- 
ing origin adjusting device. 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a robot having 
a joint, and more particularly, to an industrial robot per- 
forming origin adjustment. 

BACKGROUND ART 

[0002] As an example for origin adjustment in a con- 
ventional industrial robot, Japanese Patent Unexamined 
Publication No. H02-1 80580 (document 1) discloses the 
following device. Fig. 8 illustrates a conventional origin 
adjusting device. 

[0003] The conventional origin adjusting device shown 
in Fig. 8 has first member 81 and second member 82 
arranged facing each other. The circumferential surface 
of first member 81 is provided with step 83 at a position 
corresponding to an origin, and second member 82 de- 
tachably fixes an origin adjusting device at a position cor- 
responding to an origin. This origin adjusting device is 
composed of switch holder 85, fixed to second member 
82 at a position corresponding to an origin; switching 
means 84 for transmitting an origin signal, held by switch 
holder 85; and sliding stick 87. One end of sliding stick 
87 is able to engage an on-off movable element of switch- 
ing means 84, and the other end is able to project toward 
the inside of step 83 formed at an origin-corresponding 
position of first member 81, guided by direct-acting bear- 
ing 86 fixed to switch holder 85. 

[0004] Meanwhile, as another example for a conven- 
tional industrial robot performing origin adjustment, Jap- 
anese Patent Unexamined Publication No. 2002-239967 
(document 2) illustrates an origin adjusting device as 
shown in Fig. 9. 

[0005] The origin adjusting device shown in Fig. 9 is 
provided with first member 91 and second member 92 
facing each other and being relatively rotatable. First 
member 91 is provided with attaching part 95 for detach- 
ably attaching positioning member 94. Second member 
92 is provided with contacting surface 93 contacting po- 
sitioning member94. Positioning member 94 is threaded, 
pin-shaped, and attaching part 95 is a screw hole screw- 
able together with positioning member 94. 
[0006] However, in the makeup shown in document 1 , 
the origin adjusting device, being detachable, requires 
the trouble to be prepared when origin adjustment is 
needed. Further, dust prevention measures need to be 
taken for the attaching part of the origin adjusting device 
because the robot body can gradually become dirty in a 
field. Additionally, the complicated makeup causes the 
origin adjusting device and the joint member of the robot 
to be expensive. 

[0007] Installing an origin adjusting device requires a 
relatively large space, thus making downsizing of the ro- 
bot joint difficult. Particularly at the end-effector attaching 
part of the robot and the wrist shaft, which is located near 
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the attaching part, the leading end of the wrist shaft is 
preventedfrom accessing a workpiece, which is extreme- 
ly disadvantageous makeup. 

[0008] Meanwhile, in the makeup of document 2, al- 
5 though the origin adjusting device is inexpensive, the po- 
sitioning member is screwed in a screw hole, and thus 
the fixing accuracy of the positioning member results in 
being dependent on the coaxialities of the thread-proc- 
essed part and pin-processed part, which will bring poor 
10 positioning accuracy. 

[0009] Even if some objects are produced on the basis 
of an identical design drawing, strictly speaking, they in- 
dividually differ in dimensions due to unevenness in pro- 
duction and/or processing. An object with an identical 
15 shape but slightly different dimensions is referred to as 
"a different object belonging to a same kind." Using such 
an object causes deterioration in positioning accuracy, 
disabling stable accuracy in origin adjustment to be se- 
cured. 

20 

SUMMARY OF THE INVENTION 

[0010] In order to solve the above-mentioned prob- 
lems, an industrial robot according to the present inven- 
ts tion has a first member and a second member, rotating 
relatively to a joint; at least the first member is provided 
with a hole; the hole contains a positioning member; the 
positioning member is slidable in the hole and projectable 
from the hole; and the bottom of the hole is provided with 
30 an attaching part for fixing the positioning member. The 
positioning member could be provided with at least one 
of a reservoir groove for a lubricant and a marker indi- 
cating a projection length on the side. 
[0011] This makeup will implement origin adjustment 
35 inexpensive, highly accurate, extremely trouble-saving, 
and stable over a long duration. Further, in spite of the 
fact that the positioning member is incorporated in the 
relatively rotating member in the present invention, a sig- 
nal generating device such as a switch is not required. 
40 This makeup dispenses with aspecial signal linefororigin 
adjustment, thus additionally bringing advantages of not 
requiring cables in the robot body to be increased or 
changed. 

[001 2] As mentioned above, the present invention can 
45 implement inexpensive, highly accurate, extremely trou- 
ble-saving origin adjustment. 

BRIEF DESCRIPTION OF THE DRAWINGS 



50 [0013] 

Fig. 1 is an explanatory diagram illustrating the por- 
tion of the origin adjusting device of an industrial ro- 
bot in regular operation, according to the first exem- 
55 piary embodiment of the present invention. 

Fig. 2 is an explanatory diagram illustrating the por- 
tion of the origin adjusting device of the industrial 
robot in origin adjustment, according to the first ex- 
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emplary embodiment of the present invention. 
Fig. 3 illustrates a positioning member according to 
the first exemplary embodiment of the present inven- 
tion. 

Fig. 4 illustrates a positioning member according to 
the first exemplary embodiment of the present inven- 
tion. 

Fig. 5 illustrates a positioning member according to 
the first exemplary embodiment of the present inven- 
tion. 

Fig. 6 is an explanatory diagram illustrating the por- 
tion of the origin adjusting device of an industrial ro- 
bot in regular operation, according to the second ex- 
emplary embodiment of the present invention. 
Fig. 7 is an explanatory diagram illustrating the por- 
tion of the origin adjusting device of an industrial ro- 
bot in origin adjustment, according to the second ex- 
emplary embodiment of the present invention. 
Fig. 8 illustrates an origin adjusting device of a con- 
ventional industrial robot. 

Fig. 9 illustrates an origin adjusting device of another 
conventional industrial robot. 

REFERENCE MARKS IN THE DRAWINGS 
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DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

[001 5] Hereinafter, a description is made for exempla- 
ry embodiments of the present invention, with reference 
to the related drawings. 



First Exemplary Embodiment 

[0016] Figs. 1 and 2 illustrate the portion of the origin 
adjusting device of a joint of an industrial robot according 

5 to the exemplary embodiment of the present invention. 
The origin adjusting device according to the embodiment 
has first member 1 1 and second member 1 2. First mem- 
ber 1 1 has positioning member 22; attaching part 23 em- 
bedding positioning member 22 therein; and guide 24 

10 allowing positioning member 22 to slide. Guide 24 is a 
first hole formed at first member 1 1 . Positioning member 
22 is allowed to partially project from the first hole. Mean- 
while, second member 1 2 has contacting part 21 , which 
is a projection interacting with (i.e. contacting) positioning 

15 member 22, when relatively rotating first member 1 1 and 
second member 12. Here, positioning member 22 and 
the first hole (guide 24) through which positioning mem- 
ber 22 slides form socket and spigot structure, which is 
free from mechanical backlash. Contacting part 21 is in- 

20 eluded in an interacting means. Positioning member 22 
provided on first member 1 1 , attaching part 23, and guide 
24 correspond to first positioning member 22, first attach- 
ing part 23, and first guide 24, respectively. 
[0017] Fig. 3 illustrates an example of positioning 

25 member 22 according to the embodiment. In Fig. 3, the 
side of positioning member 22 is provided thereon with 
ring-shaped groove 25, which is a reservoir (i.e. retainer) 
for a lubricant. One end of positioning member 22 is pro- 
vided thereon with screw 27, which is screwed into at- 

30 taching part 23 (i.e. screw hole) to be mounted, when 
positioning member 22 is embedded in first member 1 1 . 
[0018] Hereinafter, a description is made for the ac- 
tions of the industrial robot with the above-mentioned 
makeup. 

35 [0019] When the robot performs regular actions, first 
member 11 and second member 12 can perform free 
relative rotation as shown in Fig. 1 . As a result that po- 
sitioning member 22 is embedded in the inside of first 
member 11, dust prevention measures are simultane- 

40 ously realized for positioning member 22 and guide 24. 
[0020] Meanwhile, when origin adjustment is required, 
positioning member 22 is projected from first member 1 1 
along guide 24 until projection position marker 26, pro- 
vided ontheside of positioning member 22 and indicating 

45 a given projection length, is exposed. Projection position 
marker 26 is provided so that at least part of screw 27 
remains fixed to attaching part 23 even when positioning 
member 22 projects. Marker 26 encourages the operator 
to be careful so as not to cause positioning member 22 

50 to project more than necessary. This prevents positioning 
member 22 from slipping downward through guide 24 
due to excessive projection, thus preventing accuracy 
deterioration and breakage of positioning member 22. 
Multiple projection position markers 26 may be provided 

55 as long as positioning member22 does notslip downward 
through guide 24. Reservoir groove 25 for a lubricant, 
which is a ring-shaped groove, can function as projection 
position marker 26 as well. In such a case, lubricant res- 
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ervoir groove 25 and projection position marker 26 do 
not need to be provided individually, but one projection 
position marker 26 may double as lubricant reservoir 
groove 25. Otherwise, groove 25 and marker 26 may be 
individually provided as shown in Fig. 4. The lubricant 
reservoir groove does not need to be ring-shaped on the 
side of positioning member 22 as shown in Fig. 3, but it 
may be groove 28 that is substantially linear along the 
direction for tightening the screw as shown in Fig. 5. In 
this case, ring-shaped projection position marker 26 may 
be provided aside from reservoir groove 25. 
[0021 ] The next step for origin adjustment is shown in 
Fig. 2. Positioning member 22 is made interact with con- 
tacting part 21 by relatively rotating first member 1 1 and 
second member 12 in a state of positioning member 22 
projecting. 

[0022] Here, a description is made for how interaction 
of positioning member 22 with contacting part 21 is 
judged. The interaction may be judged by monitoring 
torque generated by a current of a driving motor for rel- 
atively rotating first member 1 1 and second member 1 2, 
thus allowing stable judgment. In this way, judgment can 
be made without requiring a signal generating device 
such a switch to be provided, thus dispensing with a spe- 
cial signal line for origin adjustment. This brings advan- 
tages in that the number of cables does not need to be 
increased, or that the type of the cables are not required 
to be changed. 

[0023] Here, instead of the above-mentioned torque 
monitoring, interaction may be judged sensuously (e.g. 
visually) by the robot operator. 

[0024] In the next step for origin adjustment, after mak- 
ing positioning member 22 interact with contacting part 
21 at a position of a mechanical origin, the position is 
registered in a storage medium or in memory of the con- 
trol unit such as a computer. This completes the origin 
adjustment. Here, this registering action isto be executed 
by a robot control unit orthe like that composes and con- 
trols the robot. 

[0025] When the position of a mechanical origin is dif- 
ferent from that of interaction, a calculating means pre- 
liminarily measures the difference between these posi- 
tions (or angles) before origin adjustment is needed, and 
then determines an origin position that is a mechanical 
origin position calculated from an interaction position and 
the known difference. The origin adjustment completes 
by registering the origin position. The calculating and reg- 
istering actions are executed by the robot control unit, 
for example. 

[0026] Afterthe origin adjustment completes, position- 
ing member 22 is embedded into first member 11. At this 
moment, positioning member 22 slides through guide 24, 
and a lubricant stored in lubricant reservoir groove 25 
provided on the side effectively lubricates the side of po- 
sitioning member 22 and guide 24. This prevents accu- 
racy deterioration of the side of positioning member 22 
and guide 24 due to abrasion, allowing stable origin ad- 
justment over a long duration. 



[0027] As mentioned above, positioning member 22 is 
embedded in first member 1 1 , and additionally projection 
position marker 26 is provided so that part of screw 27 
remains fixed to attaching part 23 even when positioning 

5 member 22 projects, and thus positioning member 22 
will not be removed from attaching part 23. Therefore, 
one positioning member 22 always corresponds to one 
attaching part 23, which means that other positioning 
member 22 will not be attached to certain attaching part 

10 23. This prevents deviation in origin adjustment due to 
the influence of individual differences among positioning 
members 22, enabling stable origin adjustment. 

Second Exemplary Embodiment 

15 

[0028] Figs. 6 and 7 illustrate the portion of the origin 
adjusting device of an industrial robot according to the 
second exemplary embodiment of the present invention. 
In Figs. 6 and 7, components with the same makeup as 
20 in Figs. 1 and 2 is given the same marks and the expla- 
nation is omitted. 

[0029] In this embodiment, instead of contacting part 

21 provided on second member 1 2 in the first exemplary 
embodiment, second member 12 is provided with posi- 
es tioning member 62 and guide 64 which is a second hole 

through in which positioning member 62 projectably 
slides. The bottom surface of guide 64 is provided ther- 
eon with attaching part 63 of positioning member 62. As 
shown in Fig. 7, when two positioning members 22 and 
30 62 are projecting through the hole, positioning members 

22 and 62 can contact each other. This makeup allows 
implementing origin adjustment having the equivalent 
functions to those in the first exemplary embodiment. 
Here, positioning member 62, guide 64, and attaching 

35 part 63 in the second member correspond to second po- 
sitioning member 62, second guide 64, and second at- 
taching part 63, respectively. 

[0030] In the first exemplary embodiment, contacting 
part 21 is exposed outwardly. Therefore, contacting part 

^0 21 requires dust prevention measures to avoid aged de- 
terioration and the like for highly accurate origin adjust- 
ment. In the second exemplary embodiment, such con- 
tacting part 21 is not provided. Consequently, positioning 
members 22 and 62 are in a state of being embedded in 

45 guides 24 and 64, respectively, when the robot performs 
regular actions, as shown in Fig. 6, thus implementing a 
structure with complete dust prevention. Therefore, fur- 
ther stable origin adjustment over a long duration can be 
implemented as compared to the structure in the first 

50 exemplary embodiment, where contacting part 21 is al- 
ways exposed outwardly. 

[0031] Additionally, in spite of the fact that the position- 
ing member is incorporated in the relatively rotating mem- 
ber in the present invention, a signal generating device 
55 (e.g. switch) is not required. This makeup can omit a spe- 
cial signal line for origin adjustment, thus bringing advan- 
tages of not requiring the number of cables to be in- 
creased, and/or the type and/or arrangement of cables 
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to be changed, in the robot body. Particularly at the lead- 
ing end of the wrist shaft, where cables are difficult to 
arrange, origin adjustment that is highly accurate and 
extremely trouble-saving will be realized. 
[0032] The reservoir groove for lubricant provided on 
the side of the positioning member will bring long-term 
lubricating effect when the positioning member slides 
through the guide. Further, the reservoirgroovefunctions 
as a projection position marker indicating a given projec- 
tion length, thus preventing accuracy deterioration and 
breakage of the positioning member due to slipping down 
from the guide and the like. 

INDUSTRIAL APPLICABILITY 

[0033] An industrial robot according to the present in- 
vention can perform highly accurate origin adjustment 
with simple makeup, thus being useful as an industrial 
robot particularly for manufacturing used on a manufac- 
turing line or the like. 



Claims 

1. An industrial robot having a joint, 

wherein the joint includes a first member, and a sec- 
ond member rotatable relatively to the first member, 
wherein the first member is provided with a first hole, 
and the first member includes: 

a first positioning member contained in the first 
hole, slidable through an inside of the first hole, 
and projectable from the first hole; and 
afirst attaching partthat fixes the first positioning 
member at a bottom of the first hole, 

wherein the second member includes an interacting 
means interacting with the first positioning member 
when the first positioning member is projected from 
the first hole, and 

wherein the first positioning member includes a re- 
tainer of a lubricant on a side thereof. 

2. An industrial robot having a joint, 

wherein the joint includes a first member, and a sec- 
ond member rotatable relatively to the first member, 
wherein the first member is provided with a first hole, 
and the first member includes: 

a first positioning member contained in the first 
hole, slidable through an inside of the first hole, 
and projectable from the first hole; and 
afirst attaching partthatfixes the first positioning 
member at a bottom of the first hole, 

wherein the second member includes an interacting 
means interacting with the first positioning member 
when the first positioning member is projected from 



the first hole, and 

wherein the first positioning member includes a first 
marker on a side thereof, and the first marker spe- 
cifically indicates a projection length of the first po- 
5 sitioning member. 

3. The industrial robot as claimed in claim 2, wherein 
the first positioning member further includes a retain- 
er for a lubricant on a side thereof. 

10 

4. The industrial robot as claimed in claim 2, wherein 
the first marker is a ring-shaped groove. 

5. The industrial robot as claimed in one of claims 1 
15 and 2, 

wherein the interacting means is a projection on a 
side of the second member, and 
wherein the projection is formed at a position where 
the projection can contact the first positioning mem- 
20 ber when the first positioning member is projected. 

6. The industrial robot as claimed in one of claims 1 
and 2, 

wherein the interacting means includes: 

25 

a member having a second hole formed on the 
second member; 

a second positioning member contained in the 
second hole, slidable through an inside of the 
30 second hole, and projectable from the second 

hole; and 

a second attaching part fixing the second posi- 
tioning member at a bottom of the second hole, 
and 

35 

wherein the second positioning member can contact 
the first positioning member when both the first pro- 
jecting member and the second projecting member 
are projected.. 

40 

7. The industrial robot as claimed in claim 6, 
wherein the second positioning member includes a 
second marker on a side thereof, and the second 
marker specifically indicates a projection length of 

45 the second positioning member. 

8. The industrial robot as claimed in claim 7, wherein 
the second marker is a ring-shaped groove. 

50 g. The industrial robot as claimed in claim 4, wherein 
the ring-shaped groove retains the lubricant. 

10. The industrial robot as claimed in claim 8, wherein 
the ring-shaped groove retains the lubricant. 

55 

11. The industrial robot as claimed in one of claims 1 
and 2, wherein the entire first positioning member is 
contained in the first hole when the joint performs a 
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regular action, and the first positioning member is 
projected from the first hole when the joint performs 
origin adjustment. 

The industrial robot as claimed in one of claims 1 5 
and 2, wherein the first positioning member interacts 
at a position of a mechanical origin of the joint. 

The industrial robot as claimed in one of claims 1 
and 2, further comprising a calculating means, 10 
wherein the first positioning member interacts at a 
position displaced by a given angle from a position 
of a mechanical origin of the joint, and 
wherein the calculating means calculates the posi- 
tion of the mechanical origin using the given dis- 15 
placement angle and the interaction position of the 
positioning member. 

The industrial robot as claimed in one of claims 1 
and 2, further comprising a control unit, 20 
wherein the joint further includes a driving motor for 
relatively rotating the first member and the second 
member, and 

wherein the control unit monitors torque owing to a 
current of the motor and judges presence or absence 25 
of interaction of the first positioning member. 
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